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One of the remedies to selection bias in estimates of the labour market consequences of 
teenage motherhood has been to estimate within-family effects. A major critique, however, is 
that heterogeneity within the family might still bias the estimates. Using a large Swedish data 
set on biological sisters, I revisit the question of the consequences of teenage motherhood. 
My contribution is that I am able to control for heterogeneity within the family; I use grade-
point-averages at age 16, a pre-motherhood characteristic that differs across sisters within 
the same family. My findings confirm the presumption that within-family heterogeneity can 
result in biased within-family estimates. Moreover, my results show that when controlling for 
school performance, the siblings approach and a traditional cross section yield similar 
coefficients. 
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1. Introduction 
 
Teenage childbearing is widely recognized as a cause of poor labour market outcomes for 
mothers, adverse outcomes for children, and as a cost to society at large. Teenage mothers 
have on average lower income and lower educational levels than non-teen mothers, and 
children born to teen mothers are found to have worse short- and long-term outcomes than 
children to women who postpone motherhood (Angrist and Lavy 1996, Bronars and 
Groggers 1993, 1994, Card and Wise 1978, Geronimus and Korenman 1992, Hoffman et al. 
1993, Otterblad Olausson et al. 2001). 
The view that teenage childbearing is costly to individuals and to society is (probably) 
most frequently advocated in countries where fertility among teenagers is high, as in the U.S. 
and the U.K. In both these countries, teenage fertility declined in the 1970s but started to 
rise again in the late 1980s. In 1995, the level of teenage fertility in the U.S. was back at 
around 60 births per 1,000 women - the same level as in the early 1970s. In contrast, teenage 
fertility continued to decline throughout the 1980s in European countries apart from the 
U.K. Most striking is the pattern for Sweden, Denmark and Norway - countries that all 
started off at a level of teenage fertility similar to that of the U.K. in the mid 1960s (around 
50 births per 1,000 women) - but where the decline continued also throughout the 1980s. In 
1995, the level of teenage fertility had declined to a moderate 10 births per 1,000 women, 
compared to 30 births per 1,000 women in the U.K. (Santow and Bracher 1999).  
Sweden’s sharp decline in teenage childbearing has also been accompanied by a trend 
towards higher age at first birth. In 2002, age at first birth was on average 28.5, compared to 
23.5 in 1970 (Statistics Sweden, 2003). This is further evidence that young motherhood has 
increasingly become a rare phenomenon in Sweden, which could possibly affect both the 
social stigma attached to it, and also its labour market consequences. Moreover, if there is a 
causal link between teen childbearing and poor outcomes, the Swedish decline in teenage 
motherhood should have been beneficial to mothers and children in terms of quantifiable 
outcomes, but the question of causality still remains an intriguing research topic. 
Previous research on outcomes of teen mothers has recognized the difficulty in 
isolating the true causal effect, one obstacle being that researchers have to rely on non-
experimental methods that are prone to selection bias. Teenage mothers typically have 
disadvantaged backgrounds and other pre-motherhood characteristics that would predict 2
poor outcomes also in the absence of a child at early age. Even when including parental 
education and income, traditional cross-sectional estimates fail to fully control for family 
background. To be able to assess the question of causality, the researcher would need 
information on, for example, family values, upbringing, and the parents’ ambitions for their 
children. Clearly, this information is not available and requires adoption of an alternative 
identification strategy. 
Sibling-differences control for unobserved family characteristics shared by sisters 
(Bennett et al. 1995, Geronimus and Korenman 1992, Hoffman et al. 1993). In general, these 
studies have the drawbacks of very small and unrepresentative samples. However, they find 
that the sister-differences approach reduces the estimated effects of teenage childbearing. 
Bronars and Groggers (1993, 1994) make use of twin births as a natural experiment, 
comparing outcomes of teenage or unwed mothers who had a twin birth with those who had 
a single birth. Their results show that women who had a twin birth come out worse on 
several indicators of economic status, but that this effect dissipates over time for white 
women. Klepinger et al. (1999) apply instrumental variables to remedy the endogeneity of 
fertility with respect to human capital accumulation, using state and county level indicators 
of abortion and family planning policies as instruments. Their findings support the notion 
that teenage childbearing substantially reduces future labour market outcomes for mothers. 
Hotz et al. (2002) use miscarriage as an instrument to study how delaying age at first birth 
affects socioeconomic status. Short-run effects of early motherhood are negative, but 
surprisingly, Hotz et al. (2002) find small negative and even positive long-run effects for 
some outcomes. More recently, Chevalier and Viitanen (2003) use propensity score 
matching, and find that teenage childbearing decreases the probability of post-compulsory 
education. Levine and Painter (2003) adopt within-school propensity score matching; that is, 
they match teen mothers to similar individuals attending the same school. They find negative 
effects on education (measured at age 20) of teenage out-of-wedlock fertility. 
Ribar (1999) reconciles previous evidence on the effects of teenage motherhood, 
presenting both OLS, within-family and instrumental variables estimates. He concludes that 
under plausible assumptions on the correlation structure of the unobservable determinants 
of fertility and the outcome variable, the siblings approach is informative since it restricts the 
range of possible estimates by providing a lower bound. 3
Further references on the topic of teenage childbearing include for example Ermisch 
and Pevalin (2003), Olsen and Farkas (1989), Ribar (1994) and Rosenzweig and Wolpin 
(1995).
1 
Since previous studies report mixed evidence when it comes to the causal effect of 
teen motherhood on labour market outcomes, it is highly interesting to further investigate 
the question of causality vs. selection bias. In this paper I study the consequences of teenage 
motherhood using a large Swedish data set consisting of a 20 per cent random sample of 
each cohort born in Sweden 1974-1977. In addition, siblings of the individuals in the 
random sample have been identified, which allows me to adopt a siblings approach to 
control for unobserved family background by comparing sisters. To be specific, I compare 
teenage mothers with their sisters who had their first child after their teens or have no child 
at all, using within-family estimates. The underlying assumption when using this method is 
that births are random to sisters within the same family, i.e., that there is no unobserved 
heterogeneity within the family. Thus, differences across siblings that are related to both 
outcomes and the propensity to become a teenage mother could bias the estimates. Unlike 
previous studies using the siblings approach, I am able to control for one major source of 
heterogeneity between sisters. I use grade-point-averages from primary school graduation – a 
variable that is likely to be correlated both with future outcomes and the propensity to 
become a teenage mother.
2 Therefore, this study is able to assess the question of selection 
bias in within-family estimates, and to evaluate the reliability of such estimates. I will also 
contrast the within-family estimates to traditional cross-sectional estimates. 
  My findings show that heterogeneity within the family indeed is a concern in sibling 
models. When I control for grade-point-averages and a few other between-sister variables, 
the point estimate of the effect of teenage motherhood on years of education is reduced 
from -0.93 to -0.59; this reduction being both statistically and economically significant. 
Moreover, when controlling for grade-point-averages, the siblings approach and a traditional 
cross section yield similar coefficients. 
                                                 
1 It is noteworthy that the American literature does not always distinguish between teenage motherhood and 
teenage out-of-wedlock births. In Sweden, out-of-wedlock births are not as strongly associated with poverty 
and welfare dependency as in the U.S.; many births occur out-of-wedlock but within consensual unions. 
Therefore, when studying adolescent fertility in Sweden, it is teenage motherhood rather than teenage out-of-
wedlock births that should be the main focus. 
2 The above mentioned studies that adopt propensity score matching (Chevalier and Viitanen 2003, Levine and 
Painter 2003) both match on pre-motherhood test scores. To the best of my knowledge, no one has used a 
measure of school performance when adopting the siblings approach. 4
  The remainder of this paper is organized as follows: Section 2 presents the 
econometric model, Section 3 describes the data set, Section 4 reports summary statistics and 
findings, in Section 5 I test the robustness of the results to alternative specifications and 
Section 6 concludes. 
 
2. Econometric model 
 
The following model embodies the ideas of the siblings approach: 
ij j ij ij u f T α y + + + + = γ Xij' β  
where  ij y is the outcome of individual i in family j,  ij T  is an indicator variable which takes 
the value one if the individual is a teenage mother and zero otherwise,  ij X is a set of control 
variables,  j f is an unobserved family component, common to all siblings within the same 
family and  ij u is the error term. By differencing/demeaning over siblings, the unobserved 
family effect  j f  is removed from the equation, as is any bias caused by unobservables 
common to all siblings. This specification, known as family fixed effects or the within-family 
estimator, requires that strict exogeneity holds within each family. In the context of teenage 
motherhood, the strict exogeneity assumption requires that teen births are random to sisters, 
conditional on X.  
  Compared to the cross-sectional estimator, the family fixed-effect estimator has its 
merit from reducing selection bias from unobservable family-specific variables. However, 
this does not mean that the family fixed-effects estimator is unbiased or even less biased 
than the cross-sectional estimator. 
  First, consider the assumption of strict exogeneity within the family, which implies 
that teenage births should be random to sisters, conditional on X. Clearly, sisters differ in 
many respects, and these differences may be correlated with both the propensity to become 
a teenage mother and the labour market outcome variable. For example, consider a pre-
motherhood characteristic such as school performance. It is reasonable to assume that the 
correlation between school performance and labour market outcome is positive, while the 
correlation between school performance and teenage motherhood is negative. Failing to 
control for school performance (or any other variable with a similar correlation structure) 5
will cause a downward bias of the effect of teenage motherhood on labour market outcomes, 
i.e., the estimated coefficient will be more negative than the true coefficient. 
  Previous studies have not been able to control for heterogeneity within the family to 
any larger extent. For example, Geronimus and Korenman (1992) control for age and 
include a dummy variable indicating rural/urban residence. In this study I test the 
assumption of strict exogeneity within the family by adding several controls that have not 
previously been used in within-family estimates of the effect of teenage motherhood on 
educational outcomes. Most importantly, I control for pre-motherhood school performance. 
  Second, as is shown by Griliches (1979) and Bound and Solon (1999), it is not always 
the case that the bias in the within-family estimator is smaller than the bias in the cross-
sectional estimator. The bias in the within-family estimator is smaller than the bias in the 
cross-sectional estimator under the following condition: the common family component 
should account for a larger fraction of the variance in those unobservables correlated with 
both fertility and the outcome (e.g. school performance), than in other unobservables 
affecting the outcome only indirectly through the fertility variable. Otherwise stated, the 
within-family estimator is less biased if  i f  has a stronger correlation across siblings than has 
other unobserved determinants of adolescent fertility (Ribar 1999). 
  Finally, the within-family estimator exacerbates measurement errors, which is likely 
to bias the estimates towards zero. Thus, the smaller (in absolute value) within-family 
coefficient (compared to the cross-sectional coefficient) will be attributed to unobserved 
family background, while it is really caused by a bias towards zero (Griliches 1979). The 
siblings approach also has a drawback in that we must rely on a restrictive sample. For 
example, in this study only individuals with sisters enter the analysis, and only those sisters 
who differ in their timing on their first child will identify the coefficient of interest. 
  Previously it has been argued that if measurement error is less of a problem, both the 
within-family and the cross-sectional estimators are downward biased, since the unobserved 
heterogeneity is of the same type in the cross section as between siblings. Given that within-
family coefficients often are less negative than the cross-sectional coefficients, and that both 
estimators are downward biased, the within-family coefficient provides a lower bound of the 




The data set is based on a 20 per cent random sample of each cohort born in Sweden 1974-
1977.
3 Using a population register from Statistics Sweden, the biological parents and siblings 
of the individuals in the random sample have been identified. The children of the individuals 
in the random sample and their siblings have also been merged to the data set. Moreover, 
population censuses from 1975, 1980, and 1985 are used to retain information on resident 
parents and siblings, as well as family background information on parent’s attained levels of 
education and father’s earnings. Statistics Sweden’s education register from 2002 has been 
used to obtain educational levels and years of schooling for the sampled individuals. Finally, 
register information on grades at graduation from compulsory school (at age 16) is merged 
to the individuals in the random sample and their siblings.
4 
For the purpose of this study, two different samples have been constructed; a 
random sample and a sister sample. The random sample used in this study is based on the 20 
per cent random sample of cohorts born in Sweden 1974-1977 described above, but is 
restricted to include only women for whom we have sufficient background information. This 
leaves 33,626 individuals in the sample.
5 Of these 33,626 individuals, 927 (2.8 per cent) had a 
child as a teenager. 
The sister sample used in the within-family estimates will consist of women in the 
random sample who have one or more full biological sisters born in 1972-1977, and their 
respective sisters. The sisters are allowed to be born no earlier than 1972, since this is the 
first cohort for which the grade register exists.
6 In addition, sisters are required to have lived 
                                                 
3 The data is a sub-sample of a larger data set used for several research purposes. Examples of other studies 
using the same data are Björklund et al. (2003) and Hsieh and Lindahl (2003). 
4 The grade register is unique in the sense that it covers the whole population, starting with the cohort born in 
1972. This enables us to study also rare phenomena such as teenage childbearing; if the grade information was 
available only for a sub-sample of the population we would possibly end up with too few observations 
identifying the parameter of interest. 
5 About 4,000 observations are lost due to missing observations (leaving 33,600 in the sample). A major 
concern is that these lost observations could introduce a bias due to non-random deletion. However, 
comparing the characteristics of the dropped observations with those of the remaining observations reveals 
small differences. Among the deleted observations, there are 5.7 per cent teenage mothers, compared to 2.8 per 
cent in the remaining sample. Average years of education is 12.98 in the remaining sample and 12.28 among the 
lost observations. The mean GPA is 3.34 in the random sample compared to 3.18 among the deleted 
observations. Finally, parental education seems to be somewhat higher among the lost observations than 
among the remaining ones, but father’s annual earnings are higher in the remaining sample. 
6 Unfortunately, the random sample used in this study does not cover cohorts born before 1974, which 
explains why identified sisters are born 1972-1977, while individuals in the random sample are born 1974-1977. 7
in the same household in the population census of 1985, when they are aged 8 to 13. This is 
to ensure that the siblings actually share as much family background as possible. These 
restrictions limit the sister sample to 12,105 individuals. Of these 12,105 individuals, only 
pairs (or groups) of sisters where there is any within-family variation in the teenage 
motherhood variable, will identify the parameter of interest. In total, the 12,105 individuals 
form 5,948 different family-groups, and of these, 322 family-groups (consisting of 333 teen 
mothers and 340 sisters) identify the teen motherhood coefficient.
7 Note also that even if 
both sisters in a sister-pair occur in the random sample, they enter the sister sample only 
once. 
The outcome variable for the sampled individuals and their sisters is years of 
education in 2002.
8 This means that years of education is measured when the individuals are 
25 to 30 years old. Ideally, one would like to measure the outcome variable later than at age 
25 to 30, but since the grade register exists only for the cohorts born in 1972 and onwards, it 
is not possible to use older cohorts. Appendix A reports how the education register of 
Statistics Sweden has been transformed to measure years of education. 
In the baseline specifications, the independent variable of interest is a dummy 
variable indicating whether the woman had a child before the month she turned 20. In a 
sensitivity analysis I allow for different cut-off points when defining the teen mother 
variable. 
  In the cross-section analysis, parental background variables are mother’s and father’s 
years of schooling (reported in the census of 1990), and the logarithm of father’s annual 
earnings from work in 1975 and 1985. Other control variables are whether the individual 
lived with both biological parents in the 1985 census (intact family), or with either only the 
mother or the father. Moreover, I control for year of birth, number of full siblings, number 
of half siblings and include dummy variables indicating whether the individual is the oldest 
sibling, a single child and whether she herself was born to a teenage mother. I also control 
for having children, which means that the effect of teenage motherhood will be evaluated 
comparing teenage mothers with women who have had a child after her teens. 
                                                 
7 The number of sisters exceeds the number of teen mothers since a few sister-groups appear in the data, 
meaning that a teen mother has more than one sister entering the analysis. 
8 Previous studies have used several different outcome variables. For example, Geronimus and Korenman 
(1992) look at family income and at several binary outcomes, e.g., whether on welfare or not, high school 
completion, whether employed and whether married. Ribar (1999) studies family income and also completed 
years of education. 8
In the within-family estimates, variables common to biological sisters will difference 
out of the model (for example parental education, father’s earnings and number of siblings). 
For both the cross-section and the within-family estimations, I add a set of region-specific 
dummy variables indicating in which county the individual lived as a teenager; this is to 
control for regional variation in educational attainment. 
  The novel part of the within-family analysis is that I am able to control for 
heterogeneity within the family by adding the grade-point-average at graduation from 
compulsory school (9th grade) to the specifications. The grades are set according to a nation-
wide grading system, and for some subjects partly reflect pupil performance on national 
tests. The grade-point-average at graduation from compulsory school is a determinant for 
entry into upper-secondary education. 
I have constructed the grade-point-average by using the grade register, which 
provides information on grades in specific subjects, the grade scale ranging from 1 to 5. To 
form a meaningful measure of the grade-point-average, I have excluded grades in English 
and Math, since these subjects are offered at different levels and therefore do not allow a 
straightforward comparison. The grade-point-average is the mean of the grades in Swedish, 
Social Science, Science, Music, Handicraft, Art and Physical Training. Moreover, when the 
grade is missing due to low school attendance or insufficient information, I have assigned 
the value zero to these grades. In a sensitivity analysis I also allow for non-linearity in the 
grade-point-average variable, and I also enter the grades in different subjects separately.  
  Age at graduation is normally 16, which raises concerns about whether the grade 
variable is endogenously determined. If a teenage mother has her child as early as age 15 or 
16, the grades are likely to have been affected by the fact that she had or expected a child. 
However, only 5 per cent of all the teenage mothers in the sister sample had their child 
before age 17, and these 16 individuals have been excluded from the analysis. 
9 
Apart from adding controls for school performance in the within-family analysis, a 
few other explanatory variables that might capture some within-family heterogeneity are 
included. I add controls for whether the individuals themselves were born to teenage 
mothers, whether they are oldest sibling, oldest among their sisters that enter the analysis, 
                                                 
9 However, including or excluding the observations where the grades are potentially endogenously determined, 
gives almost identical coefficients in the empirical analysis. 9
year of birth and finally, I also control for having children (a dummy variable indicating if the 
woman had had at least one child in 2002).
10 
Previous studies adopting a siblings approach to the topic of teenage childbearing 
have used survey data with limited sample sizes. The data set used in this study is register 
based, which should reduce the risk of measurement errors. This is of particular importance 
since the fixed effect estimator tends to exacerbate measurement errors, leading to 
coefficients biased towards zero. Therefore, in comparison to previous studies, it is less likely 
in this study that the drop (in absolute value) in the coefficient typically found when using 
the within-family estimator is attributable to measurement error rather than to controlling 
for selection. 
   This study also has the advantage of a significantly larger sample size. For example, 
Geronimus and Korenman (1992) have between 50 and 125 sister-pairs identifying the 
coefficient of interest, compared to 322 sister-pairs (or sister-groups) in my data. 
 
4. Empirical Findings 
 
4.1 Summary Statistics 
Table 1 summarizes the background characteristics for the random sample and the sister 
sample. In the random sample of women born 1974 to 1977 (column 1), around 3 per cent 
had a child before age 20 (teen mother). The average length of education is 12.98 years, 
whereas the average length of mother’s and father’s education lies somewhere between 10.5 
and 11 years. 6 per cent of the women in the sample had themselves a teenage mother. The 
mean grade-point-average is 3.34. 81 per cent of the sample lived with both biological 
parents in 1985. Turning to column 2 in Table 1, striking differences between the average 
and teenage mothers emerge. Teenage mothers have significantly fewer years of education; 
10.65 years compared to 12.98 years for the full sample. Teenage mothers also come out 
worse than the average in terms of family background characteristics; they have less educated 
parents and their father’s annual earnings are lower. Moreover, teenage mothers are more 
frequently exposed to family dissolution (a lower share with intact family), and they have a 
                                                 
10 Geronimus and Korenman (1992) restricted their sister samples to include only mothers, whereas Ribar 
(1999) did not impose this restriction. In this paper, I allow for both mothers and non-mothers to enter the 
sibling analysis, but I enter a control variable indicating if the woman has had a child (in 2002). 10
higher probability of themselves being born to teenage mothers. Their mean grade-point-
average is also significantly lower; 2.53 compared to 3.34 in the full sample. 
  Column 3 in Table 1 reports characteristics for the sister sample, consisting of 
women born 1972-1974. When comparing the random sample (column 1) with the sister 
sample (column 3), some expected differences in terms of family structure emerge. The 
women in the sister sample have more full biological siblings, fewer half biological siblings, 
and have less frequently experienced parental separation. 
The attempt to try to control for selection bias by comparing sisters motivates a 
closer look at the sisters identifying the teen mother coefficient in the within-family analysis. 
The characteristics of the identifying sample (a sub sample of the sister sample) are shown in 
columns 4 and 5 in Table 1. Column 4 shows that teenage mothers have fewer years of 
education than the average, and their parental characteristics indicate disadvantaged 
backgrounds, just like in the random sample. Comparing the teen mothers with their sisters 
(columns 4 and 5), we see that teenage mothers are less educated than their sisters. However, 
the difference in years of education between teen mothers and the average is larger than the 
same difference between teen mothers and their sisters. Indeed, this suggests that there is a 
selection process at stake, and that the siblings approach might contribute to reducing 
selection bias in the case where we have a limited set of controls for family and individual 
characteristics.  In terms of parental education and father’s annual earnings, there are no 
significant differences between teen mothers and their sisters, as expected.  
Since I introduce the grade-point-average as a means to control for heterogeneity 
within the family, it is of interest whether it differs across teen mothers and sisters of teen 
mothers. In the identifying sample, the mean grade-point-average is 2.63 for teen mothers 
and 2.79 for their sisters. This difference is significant, and suggests that there is variation in 
school performance within the family that can be captured with this variable. 
In the sister sample, I have also introduced a dummy variable indicating whether the 
individual is the oldest among the sisters from her family that enter the sister sample. 
Teenage mothers are more frequently the oldest among her sisters; 59 per cent of the teen 
mothers are oldest sister compared to 40 per cent of the sisters.  
 11
4.2 Regression results 
I first estimate cross-sectional regressions of the effect of teen motherhood on educational 
outcomes. Then, I estimate the coefficient using within-family variation, and compare these 
estimates with the ones obtained in the cross section. To assess the importance of 
heterogeneity within the family, I use specifications that include and exclude the grade-point-
average variable and the other control variables. The estimation results are summarized in 
Table 2 but full estimation results are available in Appendix B. 
  Panel A of Table 2 presents the coefficients of the effect of teenage motherhood on 
years of education, using the random sample cross-section data set. First, I estimate the 
coefficient excluding any control variables. On average, teenage mothers have 2.4 fewer 
years of education than non-teenage mothers. Controlling for the grade-point-average 
reduces the coefficient to a one year difference in education between teen mothers and non-
teen mothers (column 2), and controlling for family background characteristics (column 3) 
yields a difference of 1.21 years. Finally, including both the grade-point-average and family 
background variables reduces the coefficient further, to -0.59 (column 4). Comparing this 
coefficient to the traditional cross-section result when only controlling for family 
background, reveals that information on pre-motherhood individual characteristics is crucial. 
The absolute size of the coefficient is reduced by one half, from -1.21 to -0.59. 
  Panel B of Table 2 reports the corresponding cross-sectional results for the 
identifying sample (i.e., the teenage mothers and their sisters that will identify the teen 
mother coefficient in the within-family analysis). Here, teen mothers have on average 0.94 
fewer years of schooling than non-teen mothers. When introducing controls for family 
background and for individual grade-point-averages, the coefficient is reduced to -0.7. 
  Turning to the within-family estimates in panel C of Table 2, the raw education gap 
shows that on average, teenage mothers have 0.93 fewer years of education than their sisters, 
compared to a gap of 2.4 years in the cross-sectional estimates on the random sample. 
Interestingly, the corresponding within-family coefficient in Ribar (1999) is -0.89. 
Previous studies that have addressed the topic of teenage childbearing with the 
siblings approach have been able to control only for age and residential area in the within-
family analysis (Geronimus and Korenman 1992). However, a major concern is that these 
coefficients are also downward biased due to selection within the family. Still, an argument in 
favour of the siblings approach has been that the within-family coefficients are typically 12
smaller (in absolute value) than the corresponding cross-sectional coefficients, and therefore 
constitute a lower bound on the effect of teenage motherhood. 
In this study, I introduce new controls for pre-motherhood characteristics that differ 
across sisters, whereby I am able to test whether selection within the family has a major 
impact on the size of the coefficient. Thus, I test the assumption of strict exogeneity within 
the family. First, in column 2 (panel C of Table 2) I add grade-point-average to the 
specification. This reduces (in absolute terms) the coefficient of the effect of teenage 
motherhood on years of education from -0.93 to -0.73, the fall in the coefficient being 
significantly different from zero.
11 In column 3 I control for year of birth, for having 
children (a dummy variable) and a few family characteristics (see Appendix B, Table 3). 
Adding these controls produces a coefficient of -0.76. Most interestingly, controlling both 
for grade-point-average, year of birth, having children and family characteristics (column 4) 
reduces the coefficient further, to -0.60. The fall in the coefficient from -0.93 to -0.60 (no 
controls vs. all controls), as well as the fall from -0.76 to -0.60 (basic controls excluding 
grade-point-average vs. all controls) are statistically significant at significance levels lower 
than 5 per cent. Finally, the inclusion of regional dummies does not have any major impact 
on the estimated coefficient of interest, it produces a point estimate of -0.59 (column 5). 
By introducing variables that control for within-family heterogeneity, the estimated 
negative coefficient of the effect of teenage motherhood on years of education is reduced 
from -0.93 to -0.59. This indicates that unobserved heterogeneity within the family indeed is 
a source of bias when estimating family fixed effects. We cannot assume that teenage births 
are random to sisters within the same family (i.e., that strict exogeneity holds in the family), 
and this calls for caution in interpreting results when we can not control for sibling’s 
individual characteristics.  Moreover, looking back to panel A in Table 2, we see that when 
including grade-point-average as a control, the coefficient of teenage motherhood is the 
                                                 
11 To test whether the coefficient of teen motherhood on years of education differs significantly across the 
different specifications I perform the following Wald test (r and u denoting restricted and unrestricted models 
respectively): 
The null hypothesis is that 0 = − u r β β , and to test this I need  
) , ( 2 ) ( ) ( ) ( u r u r u r Cov Var Var Var β β β β β β − + = − . To find the covariance I estimate the restricted and the 
unrestricted models simultaneously in the same estimation; this is done by stacking the data twice (hence the 
number of observations is doubled). The first replica of the data is assigned a dummy for the restricted model 
and the other is assigned a dummy for the unrestricted model. A cluster adjustment of the standard errors is 
used since each individual appears twice in the data. For references, see Stata base reference manual (2003) and 
for a general discussion, see Clogg et al. (1995) and Allison (1995). 13
same both for the cross-sectional estimates on the random sample and for the within-family 
specification. That is, when controlling for pre-motherhood school performance, the siblings 
approach is not more informative than a traditional cross-section. 
It is noteworthy however, that even though the inclusion of new controls works to 
reduce the coefficient of teen motherhood on educational outcomes, there is still a negative 
and significant effect of adolescent childbearing. I discuss this further when concluding in 
Section 6. 
 
5. Sensitivity Analysis 
 
Above, the within-family analysis shows that teenage motherhood significantly reduces years 
of education. However, this result can be discussed further from several points of view. 
First, the siblings approach assumes that siblings’ decisions and choices are independent of 
each other’s. A natural objection is that if a teenage girl has a child, this will also affect her 
sister’s behaviour. Second, how should the negative effect of teenage motherhood on 
educational outcome be interpreted? What we observe could be a delay of human-capital 
investment, meaning that teenage mothers are catching up later in life. It could also be the 
case that teenage mothers have permanently lower educational levels. Below, I discuss these 
points further, and test them empirically. I also consider how varying the cut-off age in the 
definition of a teen mother affects the results, as well as comment on the use of the grade-
point-average instead of entering each grade individually in the equation. 
 
5.1 Do sisters influence each other? 
This paper contributes to the literature by controlling for differences between sisters within 
the same family. However, one concern in this type of study is that sisters interact with each 
other and influence one another’s decisions. Given all the characteristics we can control for, 
teenage births might still not be random to sisters if one sister becomes a teenage mother 
and by that influences her sister’s fertility and human-capital investment decisions.  
   To the extent that the teenage birth of a woman influences her sister, it is likely that 
this influence is stronger from older sister to younger than the other way around. The reason 
for this is that when the younger sister has her child (in her teens), the older sister will be in 
her late teens or past her teens, and by that time she has already taken some decisions 14
regarding her human-capital formation and her childbearing is already postponed past her 
teens. In contrast, if the older sister has a child as a teenager, this is more likely to affect her 
younger sister’s fertility and human-capital decisions.
12 
Returning to Table 1 reveals that of the teenage mothers in the identifying sample, 59 
per cent were the oldest of the sisters in this particular sample, compared to 40 per cent 
among their sisters.
13 This raises concerns about the degree of interdependence between 
sisters, and the extent to which older sisters influence their younger sisters. Since we have 
already concluded that the influences are less likely to run from younger sister to older, Table 
3 presents the regression results on the sister sample when excluding the teenage mothers 
who are the oldest sister. Now, the estimated effects of teenage motherhood are identified 
only using sister-pairs (or groups) where the younger sister had a teenage birth, and the bias 
due to interdependence should therefore be reduced. We should expect that if the influences 
from older sister to younger stimulate the younger sister to follow her sister’s behaviour and 
have a child early in life and/or put less effort in to human-capital formation, the coefficient 
of the effect of teenage motherhood should be biased upward. On the other hand, if the 
influence from older to younger stimulates the younger sister not to have a child early, and 
to focus more on human-capital investments, it will lead to a downward bias of the 
coefficient. Looking at the possible change of the coefficient when excluding the older 
sisters might therefore reveal something about the direction of the bias, and which type of 
influence that is at stake here. 
The estimated within-family coefficients in panel B of Table 3 are (not surprisingly) 
measured with less precision than the previous coefficients, and are somewhat less negative 
than the respective coefficients in Table 2 (-0.42 compared to -0.59). This is consistent with 
the hypothesis that the coefficients in Table 2, panel C, are downward biased due to sisters 
of teen mothers choosing a different track in life than their sisters. Whether or not previous 
estimates are biased due to interaction between sisters, reducing the possible source of bias 
still leaves a significant negative effect of teenage motherhood on years of education. Hence, 
                                                 
12 If a younger sister is inspired to also have a child in her teens, the particular sister-pair will not be included in 
the identifying sample. So the interdependence we might be worried about in this empirical analysis is effects 
on human capital investments and on early childbearing that takes place just after the teenage period. 
13 This does not necessarily mean that they are the oldest sister among all full siblings in the same family, only 
that they are the oldest of their sisters in the sample used in this study. 15
even though interaction between sisters might play an important role, it is not driving the 
results of this study. 
 
5.2 A delay or a level effect? 
In the previous literature, there is some evidence that the negative consequences of early 
motherhood are short-lived, indicating that teen mothers delay their human-capital 
investments and catch up later in life. For example, Hotz et al. (2002) find that teenage 
mothers are not less educated, when evaluating their outcomes at age 28. 
To be able to assess the question of a delay vs. a level effect of teenage motherhood 
on educational outcomes, the first thing to note is that the cohorts in this study are still 
relatively young and human-capital investments may not be completed for neither teenage 
mothers nor non-teenage mothers. 
If the coefficient of teenage motherhood reflects that teenage mothers postpone 
their human-capital investments, we should expect to see a pattern where the older cohorts 
are more educated than the younger cohorts. To study this, a descriptive approach is to 
tabulate years of education or attained educational levels by cohort, to see if there are any 
visible trends in the data. Unless there is no trend towards increased education among the 
younger cohorts in the data, we would expect younger cohorts to be less educated than the 
older cohorts, if human-capital investments are not completed. That is, the older women in 
the sample have had more time to accumulate years of schooling than the younger, so if the 
younger women are lagging behind purely because of their age, we should expect to see a 
decrease in education from older to younger cohorts. 
To overcome the problem that human-capital investments might not be completed 
even for non-teenage mothers, I choose to take a closer look at completion of upper 
secondary schooling, since human-capital investments at this level of education are more 
likely to have been completed than post-secondary schooling investments, in particular for 
non-teenage mothers. 
Table 4 tabulates the proportion with at least two years of upper secondary schooling 
for each cohort in the random sample and the sister sample. Column 1 shows that for the 
full samples, the cohort born in 1977 is somewhat less educated, but apart from that there is 
stability over birth cohorts. Turning to column 2 in Table 4 reveals that for teenage mothers, 
there is a slight tendency that the younger cohorts are less educated than the older cohorts, 16
which would be consistent with teenage mothers delaying their human-capital investments. 
This finding is, however, not very robust. Thus, descriptive statistics give weak support of 
the idea that the effect of teenage motherhood is a pure delay of human-capital investment. 
  A final test of the delay vs. level hypothesis is to re-run the regression analysis above, 
excluding the youngest cohorts. If a delay effect is present, we should expect the estimated 
coefficient to go down (in absolute value) when excluding the youngest individuals, since 
those are the ones presumably lagging behind most. Table 5 reports the regression results 
when the cohorts born in 1976 and 1977 have been excluded. The estimated coefficients of 
the effect of teenage motherhood on years of education are strikingly similar to those of 
Table 2, and even somewhat larger than those found in Table 2 (comparing columns 4 and 5 
in Table 2 and Table 5). This does not support the notion that the negative effect of teenage 
motherhood is driven by teenage mothers delaying their human-capital investment. 
 
5.3 The definition of teenage mother 
The choice of cut-off age in the definition of teen motherhood is not straightforward. Using 
a binary indicator variable for teenage motherhood does not necessarily mean that there is a 
discrete jump, attached to a certain age, in the consequences of early motherhood. It could 
be the case that the consequences are linearly related to age at first birth rather than to 
teen/non-teen mother. It is also plausible, however, that there is a discrete shift in the 
consequences of teen motherhood and that this shift is related to completion of upper 
secondary schooling.  
  In the above analysis the teen mother variable is an indicator variable that takes on 
the value one if the woman had a child before the month she turned 20. Setting the cut-off 
age to 19 and 18 yields within-family coefficients of -0.63 and -0.90, respectively.
14 This is to 
be compared with -0.59, the corresponding coefficient in the baseline specification (Table 2). 
This is not a surprising result, since it is most likely that the consequences of teenage 
motherhood are aggravated the younger is the mother. 
 
                                                 
14 I do not report these estimation results in further detail, but they can be obtained from the author upon 
request.  17
5.4 The grade variable 
So far, I have entered information on school performance linearly, in the form of a grade-
point-average. One possibility is that entering grades non-linearly and/or individually by 
subject would capture more of the heterogeneity between sisters, and therefore give different 
coefficients of the effect of teen motherhood on educational outcomes than the baseline 
coefficient reported in Table 2. 
  Introducing the grade-point-average non-linearly, allowing for a squared term, yields 
a point estimate of -0.60 in the within-family analysis, compared to -0.59 in Table 2. When 
entering all grades individually and linearly, the estimated effect of teen motherhood on 
educational outcome is -0.66, and when allowing for non-linearity’s (entering squared terms) 
the corresponding coefficient is -0.63.
15 T h e  m a i n  i n s i g h t  f r o m  t h i s  e x e r c i s e  i s  t h a t  
irrespective of how the information on school performance is entered in the specifications, it 




To sum up, the results of this paper confirm the presumption that previous within-family 
estimates of the labour market consequences of teenage motherhood are biased towards too 
negative effects. The source of this bias is a selection process within the family, since 
previous studies have been unable to control for differences in individual-specific factors 
across sisters. In this study I contrast traditional cross-sectional estimates with within-family 
estimates, and in the within-family analysis I control for heterogeneity within the family by 
including a set of variables that differ between sisters, pre-motherhood grade-point-averages 
being particularly important. When including controls for between-sister heterogeneity, 
within-family estimates are significantly reduced, from -0.93 (no controls) to -0.59 (all 
controls). This fall of the coefficient (in absolute terms) represents 0.34 years of schooling, 
which is economically significant considering that these results are concerned with women at 
the lower end of the schooling distribution. Thus, previous studies have somewhat 
overstated the negative consequences of teenage motherhood. 
                                                 




  Still, even though the estimated effects are shown to have been previously biased, my 
results indicate that there indeed is a penalty to teenage motherhood in terms of years of 
education. That is, teen mothers come out worse also in a welfare state like Sweden, where 
single mothers have priority to publicly subsidized day care and adult education is readily 
available. The estimated negative effect of -0.59 years of schooling is substantial, considering, 
as mentioned above, that this concerns women at the lower tail of the distribution. 
It is also noteworthy that the inclusion of the grade-point-average yields similar 
coefficients of the effect of teen motherhood on educational outcomes in both the cross-
section analysis on the random sample and the within-family analysis. Therefore, with 
detailed individual-specific information, the siblings approach is not more informative than a 
traditional cross section. 
  The results of this study contribute not only to the knowledge of the effects of 
teenage motherhood. Within-family heterogeneity is likely to play a role also in other 
research areas where the siblings approach has been adopted. Moreover, the results shed 
some light on the discussion of ability bias in twin estimates of returns to schooling 
(Behrman and Rosenzweig 1999, Bound and Solon 1999, Neumark 1999). If unobservable 
differences between biological siblings bias within-family estimates, one might expect that 
unobservable between-twins differences in ability have a similar effect on estimates of 
returns to schooling. 
 19
7. References  
 
Allison, Paul D. (1995), “The Impact of Random Predictors on Comparisons of Coefficients 
between Models: Comment on Clogg, Petkova, and Haritou”, American Journal of Sociology 
100(5): 1294-1305. 
 
Angrist, Joshua D. and Victor Lavy (1996), “The Effect of Teen Childbearing and Single 
Parenthood on Childhood Disabilities and Progress in School”, NBER working paper 5807. 
 
Behrman, Jere R. and Mark R. Rosenzweig (1999), “’Ability’ biases in schooling returns and 
twins: a test and new estimates”, Economics of Education Review 18: 159-167. 
 
Bennett, Niel G., David E. Bloom and Cynthia K. Miller (1995), “The Influence of 
Nonmarital Childbearing on the Formation of First Marriages”, Demography 32(1): 47-62. 
 
Björklund, Anders, Mikael Lindahl and Krister Sund (2003), ”Family background and school 
performance during a turbulent era of school reforms”, Swedish Economic Policy Review 10(2): 
111-136. 
 
Bound, John and Gary Solon (1999), “Double trouble: on the value of twins-based 
estimation of the return to schooling”, Economics of Education Review 18: 169-182. 
 
Bronars, Stephen G. and Jeff Grogger (1993), “The Socioeconomic Consequences of 
Teenage Childbearing: Findings from a Natural Experiment”, Family Planning Perspectives 
25(4): 156-161, 174. 
 
Bronars, Stephen G. and Jeff Grogger (1994), The Economic Consequences of Unwed 
Motherhood: Using Twin Births as a Natural Experiment”, American Economic Review 
84(5):1141-1156. 
 20
Card, Josefina J. and Lauress L. Wise (1978), “Teenage Mothers and Teenage Fathers: The 
Impact of Early Childbearing On the Parents’ Personal and Professional Lives”, Family 
Planning Perspectives 10(4): 199-205. 
 
Chevalier, Arnaud and Tarja K. Viitanen (2003), ”The long-run labour market consequences 
of teenage motherhood in Britain”, Journal of Population Economics 16: 323-343. 
 
Clogg, Clifford C, Eva Petkova and Adamantios Haritou (1995), “Statistical Methods for 
Comparing Regression Coefficients between Models”, American Journal of Sociology 100(5): 
1261-1293.  
 
Ermisch, John and David J. Pevalin (2003), “Does a ‘Teen-birth’ have Longer-term Impacts 
on the Mother? Evidence from the 1970 British Cohort Study”, ISER Working Papers, nr 
2003-28. 
 
Geronimus, Arline T. and Sanders Korenman (1992), “The Socioeconomic Consequences of 
Teen Childbearing Reconsidered”, The Quarterly Journal of Economics, November 1992, pp. 
1187-1214. 
 
Griliches, Zvi (1979), “Sibling Models and Data in Economics: Beginnings of a Survey”, 
Journal of Political Economy 87(5):S37-S64. 
 
Hoffman, Saul D., E. Michael Foster and Frank F. Furstenberg Jr. (1993), “Reevaluating the 
Costs of Teenage Childbearing”, Demography 30(1):1-13. 
 
Hotz, V. Joseph, Susan Williams McElroy and Seth G. Sanders (2002), “Teenage 
Childbearing and Its Life Cycle Consequences: Exploiting a Natural Experiment”, revised 
version of NBER working paper 7397. 
 
Hsieh, Chang-Tai and Mikael Lindahl (2003), ”Did School Choice in Sweden Improve 
Academic Achievement?”, mimeo, Princeton University, March 2003. 
 21
Levine, I. David and Gary Painter (2003), “The Schooling Costs of Teenage Out-of-
Wedlock Childbearing: Analysis with a Within-School Propensity Score Matching 
Estimator”, Review of Economics and Statistics 85(4): 884-900. 
 
Neumark, David (1999), “Biases in twin estimates of the return to schooling” Economics of 
Education Review 18: 143-148. 
 
Klepinger, Daniel, Shelly Lundberg and Robert Plotnick (1999), “How Does Adolescent 
Fertility Affect the Human Capital and Wages of Young Women?”, Journal of Human Resources 
34(3):421-448. 
 
Olsen, Randall J. and George Farkas (1989), “Endogenous Covariates in Duration Models 
and the Effect of Adolescent Childbirth on Schooling”, Journal of Human Resources 24(1): 39-
53. 
 
Otterblad Olausson, Petra, Bengt Haglund, Gunilla Ringbäck Weitoft and Sven Cnattingius 
(2001), ”Teenage Childbearing and Long-Term Socioeconomic Consequences: A Case Study 
in Sweden”, Family Planning Perspectives 33(2): 70-74. 
 
Ribar, David C. (1994), “Teenage Fertility and High School Completion”, Review of Economics 
and Statistics 76: 413-424. 
 
Ribar, David C. (1999), “The socioeconomic consequences of young women’s childbearing: 
Reconciling disparate evidence”, Journal of Population Economics, 12: 547-565. 
 
Rosenzweig, Mark R. and Kenneth I. Wolpin (1995), “Sisters, Siblings, and Mothers: The 
Effect of Teen-age Childbearing on Birth Outcomes in a Dynamic Family Context”, 
Econometrica 63(2): 303-326. 
 
Santow, Gigi and Michael Bracher (1999), “Explaining Trends in Teenage Childbearing in 
Sweden”, Studies in Family Planning 30(3):169-182. 
 22
Stata base reference manual, Volume 4, S-Z, Release 8, pp. 123-147, Stata Press, Texas, 2003. 
 
Statistics Sweden (2003), ”Medelålder vid första barnets födelse, 1970-2002”, www.scb.se. 
 
 23
TABLE 1            
SUMMARY STATISTICS         
        
 
 
THE RANDOM SAMPLE 
(WOMEN BORN 1974-1977) 
THE SISTER SAMPLE 
(WOMEN BORN 1972-1977) 
            
       Identifying Sample 
         
 1) ALL 2) TEEN 
MOTHERS 






         










         






























































































































































































N 33 626 927  12 105  333 340 
 24
 
TABLE 2           
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
          
          
A.  OLS ON THE RANDOM SAMPLE  (1) (2) (3) (4) (5) 
          
Explanatory Variable 
          
Teen Mother 
 




















Other Controls (1)          Yes  Yes  Yes 
County dummies 
 
           Yes 
R2      0.04 0.42 0.25 0.46 0.47 
N      33 626  33 626  33 626  33 626  33 626 
 
B. OLS ON THE IDENTIFYING SAMPLE 
          
Explanatory Variable 
           
Teen Mother 
 




















Other Controls (2)          Yes  Yes  Yes 
County dummies 
 
         Y e s  
R2      0.08 0.29 0.19 0.34 0.39 
N      673 673 673 673 673 
          
C. WITHIN-FAMILY ESTIMATES ON THE  SISTER SAMPLE 
          
Explanatory Variable 
          
Teen Mother 
 




















Other Controls (3)          Yes  Yes  Yes 
County dummies 
 
          Y e s  
R2-within      0.01 0.19 0.04 0.21 0.21 
Nr of groups identifying (4)    322  322  322  322  322 
N identifying (4)      673  673  673  673  673 
Nr of groups      5 948  5 948  5 948  5 948  5 948 
N      12 105  12 105  12 105  12 105  12 105 
Notes: Heteroskedastic robust standard errors in parenthesis. In panel C the standard errors are adjusted for clustering on sisters. 
*** denotes statistical significance at the 1 per cent level. 
1)/2) /3) Full regression results are reported in Tables 1, 2 and 3, Appendix B. 
4) Indicates the nr of groups/individuals identifying the teen mother coefficient. 
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TABLE 3           
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
RESTRICTION: OLDEST SISTER TEEN MOTHERS ARE EXCLUDED 
 
A.  OLS ON THE IDENTIFYING SAMPLE  (1) (2) (3) (4) (5) 
          
Explanatory Variable 
           
Teen Mother 
 




















Other Controls (1)          Yes  Yes  Yes 
County dummies 
 
         Y e s  
R2      0.09 0.35 0.27 0.42 0.49 
N      293 293 293 293 293 
 
B. WITHIN-FAMILY ESTIMATES ON THE SISTER SAMPLE 
          
Explanatory Variable 
          
Teen Mother 
 




















Other Controls (2)          Yes  Yes  Yes 
County dummies 
 
          Y e s  
R2-within      0.01 0.19 0.04 0.21 0.21 
Nr of groups identifying (3)    140  140  140  140  140 
N identifying (3)      293  293  293  293  293 
Nr of groups      5 741 5 741 5 741 5 741 5 741 
N     11 673 11 673 11 673 11 673 11 673 
Notes: Heteroskedastic robust standard errors in parenthesis. In panel C the standard errors are adjusted for clustering on sisters. 
***, **, * denote statistical significance at the 1, 5 and 10 per cent level respectively. 
1)/2) Control variables are the same as the ones presented in Tables 1, 2 and 3, Appendix B. Full estimation results for this sample can be 
obtained from the author upon request. 





TWO YEARS OF UPPER SECONDARY SCHOOLING OR MORE 
AVERAGES BY YEAR OF BIRTH 
     
THE RANDOM SAMPLE 
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   Identifying Sample 
YEAR OF BIRTH     
  1) ALL 2) TEEN 
MOTHERS 










































































Note: Standard errors in parenthesis. 27
 
TABLE 5           
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
RESTRICTION: EXCLUDING WOMEN BORN 1976 AND 1977 
 
A.  OLS ON THE RANDOM SAMPLE  (1) (2) (3) (4) (5) 
          
Explanatory Variable 
          
Teen Mother 
 




















Other Controls (1)          Yes  Yes  Yes 
County dummies 
 
           Yes 
R2      0.05 0.41 0.26 0.46 0.47 
N      17 716  17 716  17 716  17 716  17 716 
 
B. OLS ON THE IDENTIFYING SAMPLE 
          
Explanatory Variable 
           
Teen Mother 
 




















Other Controls (2)          Yes  Yes  Yes 
County dummies 
 
         Y e s  
R2      0.08 0.28 0.21 0.36 0.43 
N      267 267 267 267 267 
          
C. WITHIN-FAMILY ESTIMATES ON THE SISTER SAMPLE 
          
Explanatory Variable 
          
Teen Mother 
 




















Other Controls (3)          Yes  Yes  Yes 
County dummies 
 
          Y e s  
R2-within      0.01 0.17 0.03 0.18 0.19 
Nr of groups identifying (4)    131  131  131  131  131 
N identifying (4)      267  267  267  267  267 
Nr of groups      1 887  1 887  1 887  1 887  1 887 
N     3 800 3 800 3 800 3 800 3 800 
Notes: Heteroskedastic robust standard errors in parenthesis. In panel C the standard errors are adjusted for clustering on sisters. 
*** denotes statistical significance at the 1 per cent level. 
1)/2) / 3) Control variables are the same as the ones presented in Tables 1, 2 and 3, Appendix B. Full estimation results for this sample can 
be obtained from the author upon request. 
4) Indicates the nr of groups/individuals identifying the teen mother coefficient. 28
APPENDIX A 
ASSIGNING YEARS OF SCHOOLING 
 
The Swedish Education Register (SUN2000), administered by Statistics Sweden, contains 
information of both level and field of education. The information on level of education is a 
three-digit code, where the first digit indicates the following levels (1-6), and the number of 
years of education assigned to each of these levels is added in parethesis: 
1)  comprehensive school (seven years for incomplete grundskola (years 1-6) or 
folkskola
18) 
2)  new comprehensive school or realskola (nine years of education) 
3)  upper secondary school (ten to twelve years of education) 
4)  post secondary schooling of less than two years (thirteen years of education) 
5)  post secondary schooling of two years or more (fourteen to seventeen years of 
education) 
6)  upper graduate level education (seventeen to nineteen years of education) 
 
The second digit gives a more precise measure of the level and length of education. 
In particular, it reveals the length of upper secondary schooling (less than two years, two or 
three years), the length of post secondary schooling (two, three, four or five years) and upper 
graduate education (two or four years). This means that the variable years of schooling can 
take on the following values: 7, 9, 10, 11, 12, 13, 14, 15, 16, 17 and 19. The third digit is not 
informative concerning length of education. 
When assigning years of education to a specific level, it is automatically assumed that 
lower levels of education have been completed. For example, for upper secondary schooling, 
it is assumed that the individual has completed comprehensive school (nine years) and to 
these nine years, the number of years at upper secondary level is added.  The same principle 
holds for post secondary schooling; it is assumed that an individual with any post secondary 
schooling has twelve years of education before entering post secondary education. And 
finally, it is assumed that an individual at upper graduate level has completed a three year 
undergraduate degree (fifteen years of education) before reaching upper graduate level. 
                                                 
18 It is not obvious how to assign years of schooling to individuals with incomplete compulsory school. 
However, in the data used in the current paper, there are no individuals belonging to this category. 29
Moreover, assigning years of schooling in this manner assumes that the actual years 
of schooling for an individual at a certain level is the same as the formal length of education. 
However, it is likely that for some individuals the actual time to reach a specific level is 
longer (or even shorter) than the time the curriculum has assigned to it. 30
 
APPENDIX B TABLE 1 
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
COMPLETE REGRESSION RESULTS, THE RANDOM SAMPLE 
 




















































































































































County dummies          Yes 
R2  0.25 0.46  0.47 
N  33 626  33 626  33 626 
Notes: Heteroskedastic robust standard errors in parenthesis. 




APPENDIX B TABLE 2 
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
COMPLETE REGRESSION RESULTS, THE IDENTIFYING SAMPLE 
  


































































































































































County dummies    Yes 
R2  0.19   0.34   0.39 
N  673   673   673 
Notes: Heteroskedastic robust standard errors in parenthesis. 
Reference category for cohort dummies is individuals born in 1972. 32
 
APPENDIX B TABLE 3 
ESTIMATES OF THE EFFECT OF TEENAGE MOTHERHOOD ON YEARS OF EDUCATION 
COMPLETE REGRESSION RESULTS, WITHIN-FAMILY ESTIMATES 
  


































































































County dummies    Yes 
R2-within  0.04  0.21 0.21 
      
Nr of groups identifying (1)  322  322  322 
N identifying (1)  673  673  673 
Nr of groups   5 948  5 948  5 948 
N  12 105  12 105  12 105 
Notes: Standard errors are adjusted for clustering on sisters. 
Reference category for cohort dummies is individuals born in 1972. 
1) Indicates the nr of groups/individuals identifying the teen mother coefficient. 
 
 
 
 
 
 
 
 
 
 